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CHAPTER I 

BACKGROUND OF THE PROBLEM 

The extensive use of background music in stores, offices, and fac

tories suggests that music must have a beneficial effect on work output 

and/or on morale .. Experimental results have demonstrated that music can 

indeed increase work output. A recent study by Konz (1962) found that 

college students performed better (p = .001) when listening to programs 

of Muzak-prepared background music while comparing nonsense letters and 

doing a manual assembly task. But experimental findings have not always 

been successful in demonstrating such an effect. For example, McGehee 

and Gardner (1949) reported that rug setters' production was unaffected 

by music, and Obata (1934) concluded that music, even when played softly, 

had a deleterious effect on the performance of his subjects on varied 

tasks. Henderson, Crews, & Barlow (1945) found that music hindered work 

demanding mental concentration, but Smith (1961) found that it did not 

adversely affect output, error rate, or absenteeism. Freeburne & 

Fleischer (1952) concluded that reading speed was increased by music 

while Smith & Cu?'Dow (1966) found that music played in a supermarket did 

not affect buying habits of the customers .. These results suggest that 

the way mu.sic affects performance may vaey fl"O'lll one situation to anothel". 

According to Wokoun (1963) much less attention has been given to the. 

ways that different types of music can influence performance. The fre

quently used phrase "effect of music on pel"formance" suggests that 
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investigators consider musical selections at least roughly interchange

able. While they do, of course, specify the music they have used, there 

is a strong presumption that results would have been about the same with 

any other program of music that had been selected .. Actually, the relat

tionship might be still more complex. 

Farnsworth (1958) states that in situations where the work is com

plex or requires mental concentration, the type of music found to be ap

propriate resembles little the kind used for workrooms where the labor 

is more manualQ Morgan (1956) suggests that the types of music used 

must be adjusted to not only the work being performed but often to the 

time of day., Several experimenters have demonstrated the value of these 

speculations" 

Soibelman (1948), in an industrial situation, demonstrated that job 

complexity was a factor that had to be considered when discussing the .. 

effects of music on performance. Using 100 workers of mixed experience 

on a relatively simple job, the total output per 100 man-hours increased 

11 .. 4% during a week with music, as against one week without music,. How

ever, in another test with highly skilled workers (complex job) in which 

music was played for three weeks, the results showed an increase of only 

4.,li over a similar period when no music was played .. 

DiserenE (1939) measured the effects of background music on typing 

ability .. Ten people skilled in this task were given material to type 

which had been specially chosen for its lack of intrinsic interest. The 

subjects were first allowed to warm up and get used to the machine. A 

normal typewriter record was then taken. At a given time the subject 

was told to start and continue typewriting as rapidly as possible until 

told to stop .. At the end of two minutes the stop signal was given and 
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two minutes elapsed before the test was repeated with a musical accompa

niment .. 

The number of errors and the total number of movements made by the 

typist were analyzed .. Total movements included the number of letters 

written, number of·p1,1nctuation marks, and number of spacing.and shift

ing motions .. In his analysis Diserens found that the music had had 

a negligible effect on performance. 

In later experimentati'on by the same researcher.· (Diserens, 1939) a 

simple rather than complex task was used, and significant results were 

obtainedo In this second study, the experimenter required several sub

jects to operate a hand dynamometer 1 some in the presence of music and 

others under normal no-music conditions. He concluded that the music 
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had had a positive effect in that it tended to reduce or delay the course 

of fatigue .. 

Several other authors (Cardinell, 1943; McDaniel, 1945; Lundin, 

1953) have obtained similar results and also suggest that the type of 

music used must vary according to the complexity of the work involved .. 

Another group of experimenters have approached this problem in a differ

ent way .. 

Middleton, Fay, Kerr, & Amft (1944), in an attempt to demonstrate 

more effectively the relationships between music and performance on a 

task, designed an experiment which utilized two different types of music. 

In this study the subjects were simply required to evaluate how they 

felt, whether rested or tired and/or pleasant or unpleasant. These eval

uations were made while the subjects were either listening to a popular

vocal selection or a waltz-instrumental composition. The experimenters 

found that both men and women rated themselves as feeling less tired and 



less unpleasant when they were listening to either type of-music .. 

Henderson, et al .. , ( 1945), usin.g two types of music which were la

beled "classical" and "popular", studied the effects of this music on 

reading ability .. They found that the popular music significantly dis

tracted a group of subjects on the paragraph section of the Nelson -

Denny Reading~· The classical music, however, did not distract the 

subjects but actually helped them read faster. 

Jensen (1931) found that two types of music, labeled "jazz" ind 

"dirge", each caused slight but different variations in typing efficien

cy .. He concluded that jazz had no effect on the speed at which his sub

jects performed but it did increase their errors. Dirge music, on the 

other hand, decreased typing speed but had no effect on errors. 

The studies just cited indicate, as suggested by Wokoun (1963), 

that the relationships between background music and performance varia

tion are very complex .. This writer feels, however, that from the re

search available no conclusions can be reached as to the form of this 

relationship. Types of music previously used have been broadly defined 

and depend heavily upon an individual's understanding and appreciation 

of music. Thus far the actual characteristics or properties of music 

(e.go, rhythm, tempo, etc.) have not been manipulated in any systematic 

fashion to determine the ways in which these intrinsic properties pro

duce variations in behavior. This author feels that experimentation 

with these characteristics would provide much valuable information rela

ting to the reasons for performance change with background music. 

Yet another distinct variable in this type of research is the atti

tude the employee or subject has toward the music used; that is, how he 

"thinks" the music will affect his performance (Chapanis, 1949). The 
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word "attitude" as used in this context is defined as " ••• a readiness to 

act in one way rather than another in connection with specific factors 

related to a job" (Hefley, 1963, p. l). 

5 

In 1937 Kenneth H. Baker conducted an experiment in which he attempt

ed to show the importance of the attitude variable. His study demonstra

ted that the attitude engendered within a subject either by his own self

instruction or by inadvertent comments made by the experimenter could af

fect greatly his performance on a given task. 

Using a simple task of addition as his dependent measure, Baker dem

onstrated that subtle implications concerning the outcome of the experi

ment, provided by the experimenter through instructions, caused perform

ance between groups of subjects to vary significantly. Basically he had 

four groups of subjects. each of which he led to believe would be dif

ferently affected by background music playing while they performed the 

task. Baker found that the outstanding characteristic of the data from 

these groups was there general conformation to the suggestions given by 

the experimenter at the beginning of the study. 

Several experimenters have obtained estimates of their subjects' 

attitudes toward music (Henderson, et aL, 1945·; Middleton, et al., 

1944), but none with the exception of Baker (1937) has attempted to con

trol this factor. 

Statement of the Problem 

Baker (1937) used only one type of music, which he does not name, 

in his research project. Again, it seems that the music used is to be 

considered interchangeable with any other type. No particular character

istic of the music could be pointed to as more important than any of the 

others in providing the obtained results. It is felt by this author that 



much information was lost by not defining the music and discussing it in 

a more meaningful manner~ 

The purpose of this research was to determine the effect of an ex

perimentally created attitude on performance when background music was 

being played~ Because of the design of this experiment the task used 

was different from that employed by Baker and the types of background 

music used were also variedo Two hypotheses were investigated: 

Io The attitude induced by the experimenter through the instructions 

given the subjects would affect their performance in the manner suggest

edo 

IIo The variation in type of background music played would not affect 

performanceo 

6 

Because of the difficulty in controlling the variables in an experi

ment conducted in a.factoryi this investigation was done in a Unive~sity 

laboratoryo 



CHAPTER II 

METHOD 

Subjects 

Although a number of subjects were used in a pilot study to test 

the adequacy of the experimental materials and procedur,e, this r,eport is 

based on data from 160 subjects used in the experiment proper. The sub

jects wer,e chosen randomly from introductory psychology classes at Okla

homa State University. They received extra credit for participation in 

the experiment .. 

Apparatus 

Music .. In order to more effectively control and interpret any ef

fects that might be caused by the music, tempo was used as the character

istic for differentiation between types. Tempo as used in this context 

is defined as the number of beats per minute in a musical compositiono 

This could be contrasted with the rhythm of a musical selection which 

refers to the number, of beats per measure of the music. 

The music for this study was specially chosen to allow for the de

sired tempo variation without distorting the composition. The songs 

used wer,e Arioso by J,. S. Bach, Traumerei ~ Romanza by R. Schumann, 

and Thanks ~~~by G,. F .. Handel. 

The music was arranged for and played by a piano and organ in dueto 

There were no voices used in either of the selections. It was recorded 

initially at 48 beats per minute 9 and then recorded again on a second 
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tape at twice the first speed (96 beats per minute)o The respective 

tempos were kept uniform by using a metronomeo 

The recordings were made on a high quality Ro Co Ao Polyester based 

tapeo For a finer reproduction the music was recorded at 7~ inches per 

secondo The tape recorder used was a Sony, T = C 500, serial number 

206990 

8 

All variables associated with the music 11 other than tempo~ were kept 

constant for all subjectso For example, rhythm and orchestration were 

equated by presenting the same musical selections, recorded with the 

same instruments~ to all groups. The volume at which the selections were 

recorded was kept constant through the use of a decibel meter located on 

the tape recordero 

Tasko The task used in this study was ori.ginally suggested by 

Starch {1911)~ It is basically a symbol substitution exercise in which 

rows of numbers are substituted for rows of letters. The substitutions 

are made utilizing a special pattern in which the letters of the alpha

bet are associated with certain numbers (see Appendix A). 

The subjects were given specially prepared booklets in which they 

worked on one page for ten minutes~ then turned to the next page and be

gan working again. There were seven of these pages placed randomly in 

each booklet. The pattern was present on each page and was the same for 

all pages. The sentences to be transcribed differed from page to page. 

This task was chosen because it required both mental and manual 

dexterity~ The subjects were told to work as rapidly and as accurately 

as possible and that they would be given credit for the total number of 

correct substitutions. 

Equipment. The tape recorder mentioned earlier was pqsitioned 



within the experimental room in such a manner that it could not be ob

served by the subjects.,_ Dependent upon which group of subjects were 

being tested 9 the recorder contained a tape of one of the two tempos to 

be used in,the studyo 

Procedure 
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The 160 subjects were randomly divided into eight groups of 20 eacho 

The two levels of the tempo factor and the four levels of the instruction 

factor (to be discussed later) were then randomly assigned to the groupso 

This randomization procedure evolved a 2x4 factorial arrangement of 

treatments with 20 observations under each combinationo 

The subjects to be tested under a specific treatment combination 

were called into the testing room and seated in chairso The experimenter 

introduced himself to the subjects and gave a brief background into the 

reasons and purposes of the present study~ Dependent upon the particu

lar group of subjects being tested, the remainder of the instructions 

variedo 

Group I (Control)o This group of subjects was told that they were 

to serve in an experiment to determine the effects of music on perform= 

anceo No statement was made regarding the supposed effects of the music 

until after the experiment was completedo If the subject asked what the 

effect of the music was supposed to bet he was told that was the purpose 

of the experiment itself and that the answer might be forthcoming when 

the study was completeo 

Group II (Suggested Interferenoe)o These subjects were told that 

they were to serve in an experiment to determine the effects of music on 

performanceo In addition, they were told that the purpose of the present 

experiment was that of checking and extending an earlier worko The 
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results of the previous hypothetical experiment, as in Baker 0s (1937) 

study, were shown the subjects in the form of a grapho The graph con

tained two curves& one red, labeled "with music", and one green, labeled 

"without music" .. Both curves showed the negative acceleration character

istic of some learning curves. The red curve\) however, was always below 

the green one, indicating poorer performance in the presence of the mu= 

sic" The graph was placed on the wall of the experimental room so that 

it was easily seen during the entire experiment .. In this manner the sub

jects were led to believe that this experimenter's previous study tended 

to indicate that\) with respect to this simple task, a person is apt to 

perform worse when working in the presence of music than when working 

under conditions of quiet .. In all other respects, the subjects in this 

group proceeded in the same manner as those in Group I. 

Group III (Suggested Facilitation)o These subjects were given the 

same instructions as those in Group II except that they were told that 

this experimenter had found in previous investigation that background 

music facilitated performance on the task. The curves presented differ= 

ed from those shown Group II only in that the red curve was always above 

the green curve" The red curve again was labeled "with music" and the 

green curve ''without music"" This graph was also placed so that the 

subjects could see it throughout the experimento As a result, the sub= 

jects in this group were led to believe that a person is inclined to do 

better work with the extraneous stimulus presento 

Group IV (Suggested Crossover). This group performed under the same 

conditions as did Groups II and III, except they were informed that in 

the previous hypothetical study it had been found that at first the ex= 

traneous stimulus had shown an inhibiting effect, but with a few minutes 
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practice the results had been reversed. In the graph presented, the 

curves crossed be.tween the fourth and fifth ten minute experimental pe= 

riod. The red curve - "with music" - started out below the green - with-

out music" - but by the seventh time interval was considerably above it. 

Each subject participated for 90 minutes in this study. This time 

was divided into eight different periods. Period one, 20 minutes in 

duration, was used by the experimenter for presenting instructions. 

Period two, ten minutes in duration, was considered a practice period 

and served to bring all subjects to approximately the same level of abil-

ity in regard to the task. The remaining six 10-minute periods were used 

for the gathering of data and are referred to in the following para-

graphs. 

Since it is felt by most authors (Konz. 1962; Benson, 1945; Smith, 

1947; Muzak, 1963) that music should be present during only part of the 

working period, the music and no-music situations were alternated over 

the six 10-minute intervals. These periods were counterbalanced between 

groups to control for any effects caused by the order of presentation. 

However, since the analysis to be used depended on average differences 

between music, no=music intervals a restricted counterbalancing pattern 

was used. The two patterns chosen were first, a music (A), no-music (B) 

order and second, a no-music (B), music (A) order. These two patterns 

were then randomly assigned to the eight experimental groups" Consequent-

ly, four of the groups received the AB order and four received the BA 

order. In both cases, however, all groups were exposed to the three 

compositions and music was present one-half of the time. 

After each session the experimenter presented to the subjects a 

Thurstone .., 
',, type attitude scale to determine their feelings toward the 
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music they had heard (see Appendix B)o. This scale was developed and used 

in an earlier work by Wokoun (1963)0 

The danger of communication between the members of the various 

groups was minimized by informing the subjects that discussions of the 

experiment with others was not desirable,. They were told that such dis

cussions might have a positive effect on the scores of the subjects who 

served in later groups and would thus indirectly have an adverse effect 

on earlier subjects' scores,. It was later verified that most subjects 

had said nothing about the experiment to friends, with the exception of 

some who had mentioned that they were taking part in a psychological 

experiment,. 



CHAPTER III 

RESULTS 

For each subject, the number of symbol substitutions made during 

the three music periods was subtracted from the number made during the 

three no-music periods. These resultant differences were considered the 

total scores for each subject. Since some of the scores were negative, 

a ~onstant was added to all numbers to remove minus signs. 

An Analysis of Variance (AOV) was performed to determine the effects 

of the treatments (instructions) used and the variations in music (tempo). 

This AOV is presented in Table I. The test for instructions was signifi

cant at the .001 level. The test for performance variation associated 

with the two levels of tempo was not significant. These tests tend to 

indicate that both hypotheses postulated for this experiment are con

firmed. However, as mentioned earlier» the music, no-music conditions 

were presented in a counterbalanced order. Consequently, in the statis

tical layout of the data it was expected that half of the subjects would 

receive music ih the first non-practice period and half would receive it 

in the second non-practice period. It was assumed that through a pro

cess of randomization this counterbalancing would present no special pat

tern. Due to the way the randomization process evolved, however, all 

the subjects in Groups I and II received a music period first, followed 

by a no-music period (eg. AB order). The subjects in Groups III and IV 

received just the reverse, or the BA order. As a result, any effects 

13 
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TABLE I 

ANALYSIS OF VARIANCE - TOTAL SCORES 

SOURCE df ss MS r 

Total 159 69616.37 

Inst:t1uctions 3 18908.47 6302.82 ·20.57**· 

Tempo l 592.90 592.90 l.94 

I X T 3 3548.20 1182. 73. 3.86* 

Error 152 46566.80 306.36 

- iii# -:.Wffllil'Hl\1.ffilrlliU:M 221 l&'-WWili~'lltt</l 

** p = .001 

* p = .. os 
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due to these orders are confounded with treatments~ 

The first lO=minute period for each·subject was considered practice 

and was not used in the computation of differences reflected in the AOV 

in Table Io A test was made on these first-trials to insure that all 

groups were equated on first trial performance (See Table II). The resul-

tant F ratios were not significant, indicating that all subjects were 

initially homogeneous in ability at performing the task and susceptibil-

ity to any effect of the music. 

The Duncan's Multiple Range test was used to make comparisons be-

tween the four treatment means (See Table III)o These comparisons indi= 

cated that the interference instructions (Group II) caused a change in 

performance which was not significantly different from the control 

(Group I). And that the crossover (Group IV) and facilitating (Group 

III) instructions caused performance changes which were in the positive 

direction and significantly different from the control conditions. (In 

Table III it will be noted that T3 and T4 have smaller means than T1 and 

T2o This would seem to imply that Groups I and II performed better than 

Groups III and IV. This is not true, however" As mentioned earlier in 

this paper, a constant number was added to remove minus signs from the 

AOVo Consequently, if the number to which the constant was added was 

large and negative= indicating better performance with music playing= 
I 

the resultant positive.number would be small. Therefore, T3 and T4 

actually indicate a bette,r performance rate in the presence of music even 

though their numbers are smaller.) 

The scores of the subjects in Group IV (crossover) were analyzed to 

determine whether or not the music had had the changing effect on per-

formance initially suggested by the experimenter. The difference between 
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TABLE II 

ANALYSIS OF VARIANCE - PRACTICE PERIODS 

SOURCE df ss MS F 

Total 159 245203 .. 24 

Instructions 3 5285.56 1761.85 1.17 

Tempo l 3053 .. 75 3053.75 2.02 

I x T 3 7270 .. 48 2423 .. 49 1.60 

Error 152 229593 .. 45 1510.48 



TABLE III 

DUNCAN'S MULTIPLE RANGE TEST 

lO~Ol 

10 .. 45 

10.72 

17 
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the number of substitutions made by each subject on adjacent music, no

music periods was determined. These differences were computed by sub

tracting the score obtained in the presence of music from that obtained 

without music . Using this procedure, three differences were computed 

for each subject. If these three resultant numbers were being influenced 

by the instructions given, they would have some form of a positive -

positive = negative relationship~ (This would indicate an initial in

hibiting effect associated with the music which, toward the end of the 

experiment, was replaced by a facilitating effect.) In the slow tempo 

group, ten of the 20 subjects displayed the suggested relationship. In 

the fast tempo group, only one of the subjects presented the suggested 

pattern. In other words, this latter tempo tended to negate the effects 

of the instructions . The majority of scores for this group, rather than 

approaching a positive - positive - negative pattern, approached a nega

tive ~ negative = positive pattern. The music initially had , a facili

tating effect but as the experimental periods progressed, this effect 

became inhibiting. 

It is interesting to note that the statistical results heretofore 

discussed from the four instructional conditions were corroborated by 

the attitude scales which were given each subject after the experiment 

proper. In the control group, 33% of the subjects agreed that the music 

distracted them. In the inhibition group, 55% of the subjects felt the 

same way. In the crossover and facilitation groups, however, 28% and 

15% of the respective subjects agreed with the same s~atement. 

To the attitude statement, "The music helped me relax and do a good 

job"» 33% of the control group and only 13% of the inhibition group 

agreed. In the facilitation and crossover groups, however, 43% of the 



subjects agreed with this statement. Finally, to the statement, "The 

music made the task seem easier11 j the respective percentages were as 

follows~ control, 40%; inhibition, 13%; facilitation, 60%; crossover, 

53%. These percentages not only supplement the statistical findings 

within this study but also demonstrate that this authorvs reliance on 

the effect of his instructions was justified. 

19 

In computing the data presented in this section it was observed 

that five of the eight groups utilized in this study displayed unusually 

high scores in the final experimental interval. These high scores were 

caused by the realization on the part of the subjects that the experi

ment was almost over; these inflections were not associated with the 

experimental procedures. 



CHAPTER rv 

DISCUSSION 

As mentioned earlier, an order effect was completely confounded with 

treatments in this experiment. As a result, its significance was impos

sible to evaluate . In the search of the literature conducted for this 

s~udy, howeve~, no indication that an order effect might exist or be of 

any importance was found. In fact, some authors (Konz, 1962; Baker, 

1937; Gilliland & Moore, 1927) consider it of such minor importance that 

they fail to mention it at all . This writer can think of no reason why 

an order effect should exist, unless it were caused by progressive re

sponse changes associated with the task (Wokoun, 1963). 

Progressive response changes may either be positive or negative. 

When a person continues t o work at a task over a period of time, his 

performance may improve because of learning or it may deteriorate because 

of factors such as fatigue or boredom. Since all subjects were allowed 

the same amount of practice on the task and served in the experiment for 

equal times, it can be assumed that these response changes, if operating, 

were random variables within groups . 

The comparisons made by the Duncan procedure show that the facilita

ting instructions had approximately the same effect as the crossover; 

and the inhibiting instructions had an effect comparable to the control 

situation (See Table III). These comparisons suggest that the first two 

sets of instructions did provide positive and significant alterations in 

20 



behavioro The inhibiting instructions, however, did not significantly 

change performance patterns from those provided by the control group. 

This would imply that the instructions given Group II (Suggested Inter

ference) had no effect. Or, they had an effect so slight that it could 

not manifest itself under the experimental procedures employed in this 

studyo It should be remembered, however, that even though performance 

did not conform to the instructions given, the subjects' attitudes did. 

This fact is reflected by the percentages obtained from the question-

naire. 
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The relationships between non-significantly different treatments are 

also interesting for purposes of speculation. 

In Group I only seven of the 40 subjects performed better while the 

music was present. This would suggest that when the subjects have heter

ogenous attitudes as to the effects of music on their performance, the 

music generally causes them to be distracted. These results appear to 

come in conflict with results from several earlier studies (Diserens, 

1939; Henderson, et al., 1945). This contradiction is valid, however, 

only insofar as the subjects in these earlier experiments were not pre~ 

disposed in some way regarding the effects of background music on the 

outcome of the experiment before they participated. Remarks regarding 

the presence or absence of such predispositions are almost always lack

ing in the published reports of earlier work in the field. 

Statements such as "the subjects were unaware of the nature of the 

experiment" might be difficult to support, even though the experimenter 

himself has not explicitly divulged such information. Chapanis (1959) 

makes this point clear by stating, "Even if you give no instructions, 

the subject will set up his own implicit operating rules" (p. 227). And 
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Baker writes, 

If a subject is led into an experimental room and requested to perform _ 
some task under some unusual conditions such as the presence of an extra
neous noise, he is immediately aware of the fact that he is being tested 
for the effect of that extraneous noise on his performance. This guess 
on the part of the subject may be entirely wrong, but is a determining 
factor in his behavior until told or shown otherwise (1937, p. 48). 

In the suggested interference group, a total of nine of the 40 sub-

jects did better with the music playing. This number, compared to the 

control, is close enough to be considered different only by chance. 

In the suggested facilitation and crossover groups, the results re-

fleet a different pattern. Each of the two groups contained 29 subjects 

who performed better with music playing. Group III subjects would be 

expected to perform better because of the direct, suggestive nature of 

their instructional set . Group IV, however, presents an identical pat-

tern . It w9uld seem in the case of this latter group that the suggested 

final effect caused a type of inverted performance change. This explana-

tion is based on the fact that the facilitating effect was mentioned 

last in the instructional period. The' possibility exists that the sub-

jects working under this condition were influenced by the fact that the 

last thing they were told was that the music would have a positive ~f-

feet. It seems these instructions thus had an inverted effect on per-

formance, making it initially better but poorer at the conclusion. It 

should be mentioned, however, that the data tended to indicate a final 

approach toward another negative difference score. In other words, had 
I 

the number of experimental periods been extended, the negative - negative 

= positive pattern probably would have entered a final negative phase. 

In this case, performance would have mirrored the suggestions given ini-

tially. 



CHAPTER V 

SUMMARY 

This research was an attempt to control two of the major variables 

present, according to some authors (Wokoun, 1963; Chapanis, 1959), in 

experiments involving background music and performance. 

The first of these variables, attitude, was evaluated by manipulating 

each subject 9 s expectation as to how well he would perform on a given 

task~ The second variable, music, was defined and controlled through the 

use of one important characteristic of all music, tempo. The hypotheses 

tested in this study were: (l) that the attitudes induced by the instruc

tions given before the experiment would be the important determiners of 

performance change; and (2) that the changes in music (tempo) would not 

affect performance~ 

It was found that i n this particular research the controlled attitude 

factor ( Instructions) provided variations in performance which were 

significant at the 0001 level~ Unrestricted acceptance of the first 

hypothesis was hampered, however, by an order effect which was confounded 

with the treatment effects. (The reader is referred to Chapter III for 

a complete discussion of this order effect.) 

The second variable, music (tempo), did not reach an adequate level 

of significance. Consequently, the second hypothesis was also confirmed. 
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Suggestions for Future Research 

The major question raised by this study concerns the possibility that 

the music had no effect because of the characteristic used to differenti

ate between types. Perhaps tempo is not an important component of back

ground music . It is suggested that other components of such music (i.e., 

rhythm, orchestration, tune 9 etc,) should be studied to determine which 

of them, if any, can be cited as precipitators of performance change. 

Prior research in this field has dealt with the music variable in very 

general terms (Soibelman, 1948; Diserens, 1939; Henderson, et al., 1945; 

Baker, 1937; Hall, 1952). This author feels that much more information 

can be obtained by breaking the music into its component parts and check

ing each of them individually. 

The amount of time spent under the experimental conditions should be 

increased for each subject. A plot of the performance of each group over 

time revealed that no asymptotic values were reached. Seventy minutes 

did not seem long enough for the factors of fatigue and boredom to become 

i mportant in performance . It would seem more appropriate for the sub

jects to work for longer intervals, which could be separated by some type 

of rest period. This procedure has been used by other researchers in the 

field (Konz, 1962; Konz, 1964). 

Future experimenters in this area are advised to consider experiment

al designs which will eliminate all confounded order effects from their 

data. A simple counterbalancing procedure will not always handle this 

problem. On the other hand, if one can be sure that no progressive re

sponse changes will manifest themselves, or if they do, that they are 

controlled, an identical presentation of music no-mu$ic periods to all 

subjects would be appropriate. 
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If this study were to be replicated by the author, he would make one 

major change in the procedure utilized. The three 10-minute experiment

al music periods, per subject, would be combined into one single 30-min

ute period. Likewise, the three no-music periods would be presented one 

after another. The ultimate result would be that the subjects, after 

receiving a 10-minute practice period, would then receive either 30 min

utes of music or 30 minutes of no-music, followed by an equal interval 

of the opposite condition. Since averages were computed to provide to-

tal scores for each subject, the above-mentioned procedure would not 

interfere with the statisitcal analysis of most of the data. Informa

tion would be lost, however, on Group IV (crossover). It is felt by the 

writer that the revised procedure would enable a better comprehension of 

the true effects of the factors used. It would eliminate most of the 

transitional adjustments that had to be made by each subject and would 

allow a better measure of the extended effects of each combination of 

treatments. 

Finally, it is suggested that all sources of motivation for the re

spective subjects be carefully controlled . In this study the task was 

presented in a booklet containing seven pages . An analysis of the data 

revealed that five of the eight groups in this experiment displayed an 

unusually high score on the seventh trial. This seemed to be caused by 

the fact that the subjects realized the seventh page of the booklet was 

the last. And knowledge that the experiment was almost over seemed to 

be a motivating factor . In this project, this source of motivation was 

the same for all subjects. It is suggested, however, that the observed 

results mi ght have been more conclusive had this source of motivation 

been eliminated. 
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APPENDIX A 

SYMBOL SUBST ITUT ION TASK 

rm M fC\ rf\ CD®®® 
~ ~1~~ 5 ~~~ 

(f\ I (X\ (E\ (W\ (N'\ (Fl\ (G'\ ffi (15\ w \J.Q) \jy \JV \@,,) \!A) \Ji) w \J}) 

/J\ (5'\ rR\ M fZ\ rf5'\ fY\ rA\ rrJ\ 
W\&,/WW®W \&' zy"i§J 

they are apt to think they can 
do what others do; they work k 

the mind and the body at the 
same time-when they begin to 
fail they only increase the 
effort. and nothing can be 
more foolish than this . They 
do not understand how to 
manage themselves. as the 
phrase is; the common rules of 
diet and exercise are hardly 
thought of by them. "I can 
study so much better at night" 
is the constant reply to the 
physician or elder friend who 
remonstrates; and they are 
apt to be assured that no 
practice which is eleasant to 



APPENDIX B 

Attitude Toward Music During The Experiment 

Different people feel different ways about the music that was played in 
part of the experiment. The statements below represent several points 
of view. For each statement, please mark whether youg 

A= Agree with it. 
D = Disagree with it. 
? - Are undecided about it. 

The music made the task seem easier. 

I'd have to work with music longer before making up my mind about 
it~ 

The music was really great. 

The music made the task much easier for me by blocking out the 
noises from the hallway. 

The music kept me from concentrating. 

The music had no effect on me. 

Sometimes I like to listen to music. 

Hearing·music really didn't bother me much. 

I didnQt like the tunes. 

I just couldnit do my best without music. 

The music wasnijt too bad, but not too good$ either. 

Music is sometimes disconcerting. 

The music helped me relax and do a good job. 

I kept wishing they would turn the music off. 

The music broke up the monotony and boredom. 

The music is soothing to the nerves and makes you feel relaxed. 
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The music kept distracting me and caused me to lose concentration~ 
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